a 


Zonet es ot 6 


Technical Paper 280 
DEPARTMENT OF THE INTERIOR 


JOHN BARTON PAYNE, SECRETARY 


, BUREAU, OF MINES 
UNIVERSITY Of barteateacn. crmnc Director 


APR 20, 121 


ACCIDENTS AT METALLURGICAL WORKS 
IN THE UNITED STATES 


DURING THE CALENDAR YEAR 1919 


BY 


WILLIAM W. ADAMS 


WASHINGTON 
GOVERNMENT PRINTING OFFICE 
1921 


Google 


The Bureau of Mines, in carrying out one of the provisions of its organic act—to 
disseminate information concerning investigations made—prints a limited free edition 
of each of its publications. 

When this edition is exhausted, copies may be obtained at cost price only through 
the Superintendent of Documents, Government Printing Office, Washington, D. C. 

The Superintendent of Documents is not an official of the Bureau of Mines. His is 
an entirely separate office and he should be addressed: 


SUPERINTENDENT OF DocuMENTS, 
Government Printing O ffice, 
Washington, D. C. 


The general law under which publications are distributed prohibits the giving of 
more than one-copy of a publication to one person. The price of this publication is 
5 cents. 


First edition. December, 1920. 


Google uuensiY oFWLNOI 


CONTENTS. 


g 


_ 
SSeccomayuascen: 


Introd tiction.232..s0 0s sass once ces ch deg aise Sey adeeeceuinseteseeesicacisese 
Acknowledgmenté:: =.0522.5-5052e tanvvasrcnecaapecsesuede eis dioasageeussios 
Scope of statistics: s-< <<260 520s sc555scca5er3 seed scenes esac ces aeseensens 
Classification of ACcID OMB. aia! 5) 5)5.0 vesraleteninars Soeeealy Care ca pise vasa’ nlolss noses 
Accidents at ore-dressing plants..............2-2-..0-22-2 202 ee eee ee ee eee eee 
Accidents at amelters........ 2.2.2.2. eee eee eee ce eect eee cence ee eeeeeeeeees 
Accidents at auxiliary works..............0.2--- eee cece cece ce eee cece eee ewees 
Accidents at copper metallurgical plants.............2-.2-.22-0-22eeee eee eeee 
Importance of complete accident records...........2...2-2-22022204- acts tee 
Statisticaltables. - 5222.25 ssaccse ages carsassasicttujes sisbansomareeeeecesdoess 
Publications on accident statistics. ..............202eee eee cece eee eee ee eens 


Google vena OF ANOS 


ACCIDENTS AT METALLURGICAL WORKS IN THE UNITED 
STATES DURING THE CALENDAR YEAR 1919. 


By Wiiu1am W. Apams. 


INTRODUCTION. 


Information received by the Bureau of Mines from operators of 
metallurgical works covering the calendar year 1919 shows a con- 
siderable decrease in the number of men employed and the number 
of fatal and nonfatal injuries, as compared with 1918. The reports 
show that 60,187 men were employed, and that 62 were killed and 
8,045 were injured, representing an accident rate of 0.98 killed and 
127.10 injured per thousand persons employed (300-day workers). 
The working time for all employees was equivalent to 18,988,568 
man-days of labor. These figures indicate a decrease of 19,565 
employees, 32 fatalities, 4,648 injuries, and 7,431,179 days of labor, 
as compared with the record for the previous year. 

Of the total number of accidents reported 25 fatalities and 2,052 
injuries occurred at ore-dressing plants, 32 fatalities‘ and 4,394 
injuries at smelters, and 5 fatalities and 1,599 injuries at auxiliary 
works. 

Table 1 presents a summary of the principal data relating to 
accidents at ore-dressing plants, smelters, and auxiliary works for 
each year since 1913, the first year for which statistics of this char- 
acter were compiled by the Bureau of Mines. 


TaBLE 1.—Summary of labor and accidents at metallurgical plants. 


Men employed. Number Number 
Average| Total | killed Total | injured 

days |number| per 1,000] number | per 1,000 

lay | injured. ay 
workers. workers. 


0.99] 1,977] 122.38 
1.51| 1,434 94.19 
1.57| 23005! 109.65 
1.41] 3,184] 135.66 
1.93] 23952] 121.12 
1.55] 3,142] 130.54 
1.50] 23052] 122.82 
1.93] 4,247] = 174.71 
1.02; 5,673] 175.44 
1.05| 5,718] 157.69 
:73| 9,656 | 195.61 
1.05] 7,745] 152.88 
92] 6,743 | 148.40 
1.04] 43304] 142.12 
289°|°7""3)240'] “7142-70 
194] 23881 | 169.33 
°85| 2,808] 139.63 
732] 13599] 102.04 


@ Not including auxiliary works, as shops, yards, etc. 
b set sapere bet npr Dine EER saa 
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From the figures in the foregoing table it may be noted that the 
general decline in the output of principal metals in 1919—a natural 
reaction from the unusual activity in 1918 caused largely by the 
war—was reflected in the metallurgical industry in the smaller 
number of workers and in the reduced period of their employment. 
A reduction of 24.53 per cent is noted in the number of employees in 
1919, as compared with the preceding year, and 28 per cent in the total 
number of man-days of labor performed. Nevertheless, after proper 
allowance is made for these reductions and due consideration is 
given to the period of employment—that is, to the length of time 
the workers were exposed to the hazards of their occupations—the 
figures for 1919 show a decrease in both the fatality and injury rates. 
The fatalities declined from 1.07 to 0.98 and the injuries from 144.13 
to 127.10 per thousand 300-day workers at all metallurgical plants 
combined (smelters, ore-dressing plants, and auxiliary works). 
The decrease in the accident rates for 1919 may otherwise be described 
by the statement that if the rates for 1918 had continued during the 
following year, 5 more men would have lost their lives and 1,078 
more men would have been injured in addition to those who were 
actually killed and injured during the year covered by this report. 

Tables 6 and 7 summarize by States and causes all accidents in 
1919 in the metallurgical industry of the United States (exclusive of 
accidents at iron-blast furnaces) as shown by reports received by 
the Bureau of Mines. 


ACKNOWLEDGMENTS. 


The Bureau of Mines gratefully acknowledges the cooperation 
of the owners and operators of metallurgical plants and of others 
interested in the metallurgical industry who have voluntarily fur- 
nished the data upon which the tables in this report are based. 
Such cooperation if continued from year to year should result in 
the more prompt publication of reports relating to accidents at 
metallurgical works, as well as in more accurate, complete, and 
therefore more representative figures. 

Data for California and Colorado, respectively, were furnished 
by the Industrial Accident Commission and the State commissioner 
of mines. Statistics for South Dakota were furnished by Otto Eller- 
man, State mine inspector, and for Nevada and Utah by the Indus- 
trial Accident Commission. For assistance in the compilation of 
the various tables the author is indebted to Miss L. 8. Gerry and 
Miss Mary Bringhurst of the Bureau of Mines. 


SCOPE OF STATISTICS. 


The tables in this publication have been compiled by the Bureau 
of Mines from reports furnished voluntarily and directly by opera- 
tors of ore-dressing plants and smelters throughout the United 
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States, with the exception of information for the States of California, 
Colorado, Nevada, South Dakota, and Utah, which was furnished by 
the State inspector or by the State Industrial Commission. The sta- 
statistics herein presented, although not altogether complete, represent 
the entire metallurgical industry, except iron-blast furnaces, for which 
accident reports are not received by the Bureau of Mines. The 
figures for smelting plants cover copper, lead, gold, and silver smelters 
and refineries; those for ore-dressing plants represent concentrating 
plants for copper ores, lead ores, zine ores, stamp mills, cyanide 
plants, iron-ore washers, flotation mills, and sampling works. 


CLASSIFICATION OF ACCIDENTS. 


As a step toward uniformity in the statistical presentation of the 
hazards of the metallurgical and mining industries the Bureau of 
Mines in 1916 classified the nonfatal injuries on a 14-day (2 weeks) 
basis, thus conforming with the classification adopted in the com- 
pensation laws of many States. A summary of accidents at mills, 
smelters, and auxiliary works on this basis for 1916 to 1919 follows: 


Fatal and nonfatal accidents, 1916-1918. 


1916 1917 1918 1919 


2 
& 


DRT os a witee sna ts bea de savas de beeen wea byl cusetoate nec} 83 116 
2. Serious (time lost, more than 14 days): 
Permanent disabilit y— 


Totala 5 7: 2 

Partial > 202 7 71 

NH SG vise ee Pacn Rhoda tiles Misk<s tetanus Seke Aesar eee ve 3,302 3,028 1,835 

3. Slight (time lost, 1 to 14 days, inclusive) 10, 069 9,411 6, 137 
Total nonfatal injuries... ....... 15, 080 13,578 12,693 8,045 


15,163 | 13/694 | 122787 8, 107 
80,201 | 84042 | 79/752 60; 187 


Grand total (fatal and nonfatal). 
Menemployed 


a Permanent total disability: Loss of both legs or arms, one leg and one arm, total loss of eyesight ,paral- 
ysis, or other condition permanently incapacitating workman from doing any work of a gainful occupa- 
tion. 

© Permanent partial disability: Loss of one foot, leg, hand, eye, one or more fingers, one or more toes, any 
Sloan where ligaments are severed, or any other injury known in surgery to be permanent partial 
disability. 

¢ ‘Other serious accidents’’ in ore-dressing plants, smelting plants, and auxiliary works include 50 
cases of permanent partial disability which could not be segregated. 


ACCIDENTS AT ORE-DRESSING PLANTS. 


According to the reports received, 17,128 men were employed at ore- 
dressing plants in 1919 as compared with 21,809 in 1918. The plants 
were active for an average of 293 days, and the total working time 
was equivalent to 5,012,490 days of labor (Table 2). Accidents 
caused the death of 25 employees and the injury of 2,052 others, 
representing a fatality rate of 1.50 and an injury rate of 122.82 for 
every 1,000 men employed (300 day-workers). 

The corresponding rates for the previous year were 1.55 killed and 
139.54 injured per 1,000 men employed. 
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The principal cause of fatal accidents at ore-dressing plants con- 
tinues since 1914 to be ‘‘other machinery,” that is, machinery other 
than crushers, rolls, stamps, tables, and jigs (Table 8). The same 
cause also resulted in the greatest percentage of nonfatal injuries in 
1919, although the number of such injuries during previous years 
(since 1916) has heen exceeded by two other causes, namely, falls 
of persons and falling objects. 

Accidents due to all kinds of machinery at ore-dressing plants 
(including crushers, rolls, stamps, and jigs) were responsible for 32 
per cent of the total number of fatalities and over 21 of the nonfatal 
injuries. It may be noted from Table 8 that nonfatal injuries 
caused by machinery form a much larger percentage of the total 
number of accidents at ore-dressing plants than at smelters, owing, 
no doubt, to the wider use of machinery in ore-dressing operations 
than in smelting. 

ACCIDENTS AT SMELTERS, 


The number of persons reported employed at smelters in 1919 was 
28,417 as compared with 39,899 in 1918. The men were employed 
for an average of 326 days each, or a total of 9,275,142 man-days for 
all employees (Table 2). The fatalities and injuries were 32 and 
4,394, respectively, thus indicating an accident rate of 1.04 killed 
and 142.12 mjured per 1,000 men employed (300-day workers). 
The corresponding rates for 1918 were 0.92 killed and 148.40 in- 
jured per 1,000 men employed. 

Of the total number of nonfatal accidents at smelters, over 21 per 
cent was caused by burns from matte, slag, or molten metal, and more 
than 16 per cent by flying or falling objects. Of the fatal accidents, 
31 per cent was caused by cranes and other machinery, and 18 per 
cent by haulage equipment. 


ACCIDENTS AT AUXILIARY WORKS. 


Auxiliary works are intended to include machine shops, carpenter 
shops, yards, and general construction, all of which, though forming 
part of the metallurgical plants, should not be included in the actual 
operating departments. 

The number of men reported employed in 1919 was 14,642, of 
whom five were killed and 1,599 were injured, representing a fatality 
rate of 0.32 and an injury rate of 102.04 per thousand 300-day workers. 
The working time of all employees was 4,700,936 days. As compared 
with the previous year the figures for 1919 show a decrease of 3,402 
employees and 1,332,248 days of labor. 

The principal causes of nonfatal accidents at auxiliary works were 
falling objects, hand tools, fall of persons, and machinery. 
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ACCIDENTS AT COPPER METALLURGICAL PLANTS. 


As the mills and smelters treating copper ores represent such an 
important part of the metallurgical industry of the United States, 
as well as a branch that is readily segregated, Tables 15 and 16 have 
been compiled from the reports of a selected list of copper companies 
whose records appeared reasonably complete. These figures for 
1919 represent 23 ore-dressing plants and 21 smelters in various 
parts of the country, employing 4,577 men at mills and 8,934 at 
smelters. 

Similar figures for the last five years show that fatal accidents at 
the smelters of the selected copper companies and similar accidents 
at all smelters throughout the United States, apparently occur with 
about equal frequency, although the fatality rate at the mills of the 
selected copper companies is usually lower than that for all mills in- 
discriminately. On the other hand the nonfatal accident rates for 
both mills and smelters operated by the selected copper companies 
appear slightly higher than the average for all mills and smelters in 
general. 

All companies probably keep fairly complete records of accidents 
causing death, but it is equally probable that nonfatal injuries 
(especially those of a slight or minor nature) are not always completely 
recorded and reported by some of the smaller and less highly organ- 
ized plants. For these reasons the fatality rates at mills, at least, 
seem to indicate that improved conditions have followed the adop- 
tion of safety measures and practices by those companies which 
conduct safety campaigns and which maintain safety organizations, 
as represented by the selected list of copper companies. At the 
same time, the higher rate of nonfatal injuries at the mills and smelt- 
ers of the selected copper companies by no means indicates a greater 
frequency of such injuries at their plants but rather represents a 
more accurate description of the real accident hazard of the industry, 
and shows that minor injuries at some of the less highly organized 
plants are not always included in the reports received by the Bureau 
of Mines. 


IMPORTANCE OF COMPLETE ACCIDENT RECORDS. 


Since the enactment of compensation laws by nearly all of the 
States, increased importance attaches to accuracy and completeness 
of statistical publications on industrial accidents. The insurance 
premiums which operators of metallurgical plants, mines, and quar- 
ries are called upon to pay are determined largely from a study of 
statistical reports relating to accidents in these respective industries. 
It is highly advisable, therefore, that full and accurate data concerning 
accidents be reported promptly by operators not only to aid in the 

24798°—21——-2 
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study and prevention of such accidents, but also to assist State com- 
pensation commissions and other insurance bodies in establishing 
premium rates that will be fair and equitable to the industry. 

Again, as the value and practical usefulness of statistical reports 
are increased or diminished by the promptness or tardiness with 
which the figures are published, it is the hope of the bureau that its 
annual inquiries relating to accidents may be filled out by all operators 
and returned as promptly as possible, in order that the reports of the 
bureau on this subject may be published shortly after the close of the 
year to which they relate. 


STATISTICAL TABLES. 


The following tables show the classification and the number of 
accidents at metallurgical works in the United States during the 
calendar year 1919. 
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Tan.e 3.—Metallurgical plants: Fatalities, by causes and 


Ore-dressing plants.a 
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Arkansas......... 
California. 
Colorado 
Georgia... 
Idaho... 
Illinois. 
Kansas. . 
Maryland... 
Michigan 
Minnesota 
Missouri 
Montana... 
Nevada. 
New Jers 


Oklahoma, 
Oregon... 
Pennsylvani 
South Dakota 


Virginia.... 
Washington 
West Virgin 
Wisconsin. . 
Other States 


calon 

Total, 1919.......02...02 -- 2) 1| 1| el aloe i 

Total; THIS: 26s .ceccecad ; s Beal aibsal 14] 6 ca Ge 
| | | 


¢ Stamp mills, sampling works, slime plants, lixiviation, leachin 

> Blast, reverberatory, and roasting furnaces; convertors, casting 

¢ Yards, shops, construction, etc. 

@ The tatal of 9 
caused by arsine poisoning in a zine leaching plant. 
plant at time of accident. 
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cyanide, and flotation mills. 
epartment, and refineries. 


fatalities in 1918 elassified as ‘‘ miscellaneous’’ in columns 15 and 41, include 5 deaths 
Two of the men were carpenters working in the 
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States, during the year ended Dec. 31, 1919. 
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TaBLE 4.—Metallurgical plants: Injuries, by causes and 


State. 


_ | Haulage system (cars, motors, etc.). 


Alabama 
Alaska. .. 
Arizona. . 
Arkansas. 
California 
Colorado. 
Georgia 
Idaho. . 
Tllinois. 


Minnesota. - 
Missouri... 
Montana. 
Nevada... 
New Jersey- 
Now Mex 
New York 
North Carolina. . .. 
Oklahoma. 
Oregon. 
Pennsy lv: 
South Dakota. . 


Virginia. . 
Washington 
West Virginia 
Wisconsin. .. 


Other States.............2-2.4- ets 
Total; 1019.5 < 0c sste<-cbas | 110 
Total; L916. 2.2022. scace] 107 
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| ~ | Railway cars and locomotives. 


| we | Crushers, rolls, or stamps. 


: = | Tables, jigs, etc. 
i fel 


o | Other machinery. 


Ore-dressing plants.4 
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5) 200 
11) 389) 45) 
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| & | Hand tools, axes, bars, etc. 


| S | Nails, splinters, ete. 


Flying pieces of rock from sledging or 
crushing, 


Total. 


t& | Other causes. 
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the year ended Dec. 31, 1919. 


during 


States, 


Auxiliary works.¢ 


Smelting plants. > 
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leaching, cyanide, and flotation mills. 


, slime plants, lixiviation, 


beratory, and roasting furnaces; convertors, cast: 


, Tever 
» Shops, construction, etc. 
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b Blaste1 mills, sampling works 
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Tasz 5.—Metallurgical plants: Percentage of fatalities and injuries, by causes, dur- 
ang the year ended Dec. 31, 1919. 


Per 
Cause of accident. Num. Point is cent 
ber | ot grouplof gran lof group| _ of 
Killed k total. | rand 
Ore-dressing plants: 
1. Haulagesystem epee MOOT; Ol. )o55c..05-ccassclescveae|esessoeals Disease 5.36 1.37 
2, Railway cars and locomotives...........-- 2 8.00 3.23 48 2.34 -O 
3. Crushers, rolls, or stamps...............-.. 1 4.00 1.61 108 5.26 1.34 
4, Tables, jigs, ete....... 1 4.00 1.61 59 2. 87 73 
5, Other machinery. 6 | 24.00 9. 68 24] 13.84 3.53 
6. Falls of persons.... 4/ 16.00 6.45 199 9.70) 2.47 
7, Sutfocation in ore bins 4] 16.00 6.45 5 2 -06 
8 Falling objects (rocks, timbers, etec.)..... 1 4.00 1.61 200 9.75 249 
9, Cyanide or other poisoning. ........---- 1 4.00 1.61 ll 54 «14 
10. Scalding (steam or water). .........-..-. 1 4.00 1.61 34 1.66 42 
DL Bletinicity 2525123 ioN ase tewd snags seeds 2 8.00 3.23 23 1.12 -2 
12. ‘Hand. tools).axes, bars, Oto... occcee i cesses seus]. Det pen[adcceessleceecesg 167 8.14 2.08 
19; NOS, GulTLeMS (OlCs. s0n< cacti cand ese sean raadad| ed atweal sae boaslocecdaed 97 4.73 1.20 
14, Flying pieces of rock from sledging or crushing. .|.......|........]...--.-4 140 6.82 1.74 
15;, QUOT AUSES Ls s-52<00 spss acea gegen sstes duiwe4ne ; 2 H 8.00 567 | 27.63 7.05 
Totals ss cscs piece saves chestenvdtesaathesains 25 | 100.00 25. 
Smelting plants: | 
16. Haulage system (cars, motors, et¢.)....-....-..-. 344 7.83 4. 
17. Railway cars 46 1,05 57 
18. Cranes... 60 1.37 75 
19, Other m 217 4.94 2.70 
20. Falls of persons. 328 7.46 4.08 
21, Suffocation in ore 2 04 .02 
22. Flying or falling obiects ( Sy 722 | 16.43 8.97 
23. Gas (urns or asphyxiation) . 60 1.37 75 
24, Scalding (steam or water). ...-.......--...-- 39 «89 48 
Doo AGC UMCILY 63 525 Lack on cee Pencciiewaseacnad e 31 70 3 
26. Hand tools, axes, bars, ete 337 7.67 4.19 
275 Nails; splinters, ete. ce Oa. oct oo 2S 52 te Ores ay eees 70 1.59 87 
28, Burns from matte, slag, or molten metal (pour- 
INZ' OF SPINE )21c.5 255 ssecassg aden teas ste veins aie 21.76 
29. Hot-metal explosions. 2.09 
30. Other causes 24.81 
Wotal.. osissecsecseses sa sqensaseeeess seaeaeesy 
Auxiliary works: 
31, Haulage system (cars, motors, etc.)....-.....-0-e)enc ene e[en nnn cncfecccccesl 4.94 
32. Railway cars and locomotives........... 2.44 45 
33;, Palls.0f persons. :.cc20<fcesssaesaileaeas 9.44 1.88 
34, Falling objects (rocks, timbers, etc.)..........0-.]. 0. cee]eceeeeenloeeeecee 17.63 3.50 
35. Nails, splinters, ete . ‘ 4.63 ~92 
36. Hand tools, axes, bars, etc. ............s.ss0sesslecccce[ecessesdbeceseeed 12.26] 244 
B05: EXCH Gyo s cas vicdeweicnadaas 1.00 FA 
OR MACHINE Vi. 8 000s ccc kaasatad utes cacy tetesiDerualglscapelseasaess aceauan 8.57 
39. Failure of ladder, 1.13 
40, Handling hot materials 3.81 
M1, OCS CRUSES oa oc wn cs Seis ceee ce dees sess 34.15 
Oty o scs toe ests ety co as sings sotenone 
Grand*Wtal. :.... 22.06 c2eoiseascccicieed! (@lic.: 
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ACCIDENTS AT METALLURGICAL WORKS DURING 1919. 


TasBLe 7.—Metallurgical plants.— Accidents during the year ended Dec. 31, 1919. 


Number killed or injured by— 


1 


Killed. 


Seriously injured. 
lost, more lian 1 


Time 
4 days.) 


Perma- 
nent 


jal 
idisa- 


ORE-DRESSING AND MILLING ACCIDENTS.¢ 


1, Haulage (cars and motors)...........-...-...---- 
2. Railway cars or locomotives. 
3. Crushers, rolls, or stamps.............-.2-220000- 
4. Tables, jigs, ete nh Suan ba ach AR SHES YS Once ¥ eugene 
5. Other machinery.. 
Gc Falls OU poragts <n. 5.26 00500s gacksataenasscaccts 
7. Suffocation in ore bins 


8. Falling objects (rocks, timbers, etc.)...-.......-- | 


9. Cyanide or other poisoning.................-..-+- 
0. Sealdi (steam e WALEL) Sc escds ees ac ate sreaicn's of 


bility.2 


Others, 


LISRrE 


$- 


1: Blocwrichty cdo isc cteascekccca cascade sees soarsates 2 


ee 
oe 
NASOamre 


35 


SMELTER ACCIDENTS.€ 


Number killed or injured by— 
16. Haulage (cars, motors, etc.)...........----------- 6 1 5 
17. Railway cars or locomotives 1 


: Other machinery 
. Falls of persons: .......... 


UNE). 5 sees deta nes hasaMeseeapeoeeeee a 
. Hot-metal explosions. . : 
Other. causes... F:aes< cca csacacencecsstenesaclettene 


AUXILIARY WORKS’ ACCIDENTS, 
(Yards, shops, construction, etc.) 


Number killed or injured by— 
31. Haulage (cars and motors)......-......---+++-++-- 
32. Railway cars and locomotives. 
33. Falls of persons.............-. 
34. Falling objects (rocks, timbers, etc.) - 
35. Nails and splinters. ......... 
36. Hand tools, axes, bars, ete. 
37. Electricity.............. 
38. Leese min Pas Sates Sic Caesaiae se aig.e thee 
39. Failure of ladder, scaffold, or other support. . 
40. Handling hot materials. . . 
Othior Causes: 3.5 ise 5 at sdsia nds oes kksce Fae etwea bas 


Grand total «40 ssos 2. cnc danss sconwscess esses | 


Number of wives left widows, 23. 
Bog i e children under 16 years of age left {ather- 
ess, 28. 


a Permanent total disability: Loss of both legs or arms, one leg and one arm, total loss of syeniets, per: 
alysis, or other condition permanently incapacitating workman from doing any work of a gainful occupation. 
Permanent partial disability: Loss of one foot, leg. hand, eye, one or more fingers, one or more toes, 
any. boii where ligaments are severed, or any other injury known in surgery to be permanent partial 
ity. 
a Ore-dressing k pias include stamp mills, sampling works, slime plants, lixiviation, leaching, cyanide, 
and flotation mills. 
4“Other serious accidents”’ in ore-dressing pisces smelting plants, and auxiliary works include 50 
cases of permanent partial disability which could not be segregated. 
¢Smelters include blast, reverberatory, and roasting furnaces; converters: casting department; and 
refineries. (Iron blast furnaces not included.) 
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TaBLE 8.—Ore-dressing plants: Fatalities and injuries, by causes and States, 1918 


to 1919, 


ACCIDENTS BY CAUSES, 


1. Haulage system (cars, motors, 

CLO) s,s sects cedew swe acosecence 
2. Railway cars and locomotives. . 
3. Crushers, rolls, or stamps....... 
4. Tables, jigs, Cte ses6e 
5. Other machinery... 


| 


6. Falls of persons. ..... ae 
7. Suffocation in ore bins......... 
8. Falling objects (rocks, timbers, 

BUGS) on5.bi cesses tesgctosvance 


9, Cyanide or other poisoning 
10. Scalding (steam or water). 
ll. Electricity .............0- 
12. Hand tools, axes, bars, etc. 
13. Nails, splinters, ete........-- 
M4. Flying pieces of rock from sledg 

ing or crushing.....-....2---+ 
15. Other causes... .. amas ceaceasoae 


Alaska... 
Arizona... 
Arkansas. 
California. 


Nevada... 
New Jersey. 
New Mexico 
New York.... 
North Carolina. 
Oklahoma..... 
Oregon. ...... 
Pennsylvania. . 
South Dakota 
Tennessee. 


Virginia... 


piarzes ey GOOgle 


Killed. 


1913 | 1914) 1915 


1816 


1917 | 1918 


1919 


98) 79) 106 135} 107] 110 
34] 38) 17 20) 68} 48 

64) 64] 129) 112) 111) 108 

feozotsee class 65) 46159) 61) 92) 59 
2, 6 219) 170; 299) 282) BOS} 284 
3) 3 238} 205) 249, 3uy, 414) 199 
i ee ae elem ee ene a NB 6 ol 8 
3 367; 222} 192) 363! 371} 389) 200 
1 8 9} 23} s13} at 45] 
2) 9 «12 35 18} 15] 34 

21! 30, 38, 53| 40} 63) 8 

199] 133, 235) 3¢0] 249] 208) 167 

74 rie) i 171; 193) 165, 97 

132} 50 76) 109) 302] 198) 140 

3} 2 434] 200) 526] 929) 741] 798) 567 
16| 23) 30, 33 1,434 2, 095 3, 184,2, 952.3, 142 2, 052 
Seatelt gis 1 | 7] 25] «12 
nie 30) 73, 127] 141} Sa] 25 

28 524] 578) 653) 448 

20 ll 6)..... 

11s} 30) 105) 43 

176, 214) 170) 64 

Gt Wtszesleggen 

75} 62) «62)} 27 

4) 9) 28) 4 

7615] 3] 22 

| ss Gecltneoaleees 

137} 88} 88} 102 

4s) 40] 18) 34 

186, 175] 249) 152 

16S} 148) 168) 77 

133) 117} 142} 51 

27 26 45 57 Oo 40 

95, 131) 310) 183} 229] 115 

flecetleescH Ale 4)! Ay) 22) Mba. 12! 38) 73] 77) 56} 206 
Neees[Sens|s aes lestec perc seuslace-Bésavs|soas: 4] 3) sta] 13] 4 
35,3) 15, Qos} 212} 213 

5) ul 2 6 2 7 

A OARS beets: Lotey 2 

10, 33} 51) 23) 32} «17 


12, 952)3, 142 
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TasBLE 9.—Smelting Plants: Fatalities and injuries, by causes and States, 1913 to 1919. 


ACCIDENTS BY CAUSES. 


16. Haulage system (cars, mo- 
tOPs) Cte). 6220 Fe sees 
17. Railway carsand locomo- 
tives ace 


19. Other mac ; 
20. Falls of persons..... 
21. Suffocation in ore bin: 
22. Flying or falling obje 

(rocks, timbers, etc.).... 
23. Gas (burns or asphyxXia- 


Pon). sso yee ederanes | ssealeess 


24. Scalding (steam or water) . 
25. Electricity ....25...0.035- 
26. Hand tools, axes, bars, ete. 


27. Nails, splinters, ete... 22... .0c[sseefecsa)eses]ras|owcs|oe od 


28. Burnsfrom matte, slag, or 
molten metal (pouring 


or spilling)............- 
29. Hot-metal explosions. 
30. Other causes............- 

Total......... ezotesevs 


ACCIDENTS BY STATES, 


Arizona......-...+ sacbeeiease, 
Arkansas. : 
California 
Colorado. 
Illinois 
Kansas... 
Maryland 
Michigan........... 
Missouri... 
Montana. aes 


New Jersey... 

New Mexico......... 
New: York vsiccusscavce 
Oklahoma........... 
Oregons, . 2 .ases25cn, 


Pennsylvania 
South Dakota 
Tennessee. ... 


Utah .. 
Vermont. 


Virginia...........0 nae 
Washington............ 
West Virginia...... sacs 
Wisconsin........ 
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Injured. 
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URBANA-CHAMPAIGN 


28 ACCIDENTS AT METALLURGICAL WORKS DURING 1919. 


TaBLE 15.—Copper metallurgical plants: Summary of labor and accidents at 
selected plants, 1917 to 1919. 


Number of plants...........---.----. 
Men employed. ............-ceseeeees 
Number of 300-day workers.......... 
Total days’ labor (shifts) 
Average days active....... 
Number killed .... soswes 
Number injured...........-..-------- 
Number Killed per 1,000, 300-day 
WOPKOTS 5 os Veavisne se vackonasaaunse $e 


WOPKOES 5 oscoecnsecccectenecssscnase 


TaBLe 16.—Copper metallurgical plants: Accidents by causes at selected plants, 
1917 to 1919. 


1918 


Cause of accident. i Smelters. 


Haulage system(cars, motors, etc.) 
Railway cars and locomotives... . 


Suffocation in ore bins. ........-- 
Falling objects(rocks,timbers,etc.) 
Cyanide or other poisoning....... . ecceveceleccaccncs 
Gas (burns or asphyxiation)..... 
Scal ing (steam or Water)......-- 
Electricity .ic.-.5..-.tecetecesieee 
Hand tools, axes, bars, ete......- 
Nails, splinters, ete....-.....-.--- 
Flying pieces of rock from sledg- 

frig or Crushing: <..i.c-istanccee|sccceses|  «—«§- AB Javccicccclasisrsncdicccceec) 9 VBL [ocaesccclescccases 
Burns from matte, slag, or molten 

MICA) oo. 5. oko e cow canee onnes 
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Tasie 17.—Fatality rates in different branches of mineral industries in 1919 compared on 
a 300-day basis, 


(Length of shift not considered.) 


Number killed 
Men employed. per 1,000 
employed. 
cpt Deys of 
Branch of mineral industry. days Equiva- labor Killed. 
active lent in performed. On 
‘| Actual 300-day 300- 
number. | workers day 
(calcu- basis. 
lated). 
Metal mines..........2.-...-2..--. 281} 145,262 | 136,282] 40,884,656 468 3.43 
Metallurgical works: 
Ore-dressing plants... ..-.....- 293 17, 128 16, 708 5,012, 490 25 1.50 
Smelters@........ ‘ 326 28,417 30,917 9, 275, 142 32 1. 04 
Auxiliary works 321 14, 642 15, 670 4, 700, 936 5 32 
COR TE Pcl onceces ancsaesetenShs ives uaelealgsidess lest csb se gels cokes sauhees BpOhe \sacecssltesasean 
Coke ovens: 
Beehive .2si5ssisscesscseaseces 244 13, 333 10, 829 3, 248, 568 10 - 92 
By-product... 5.52.5. cssscee 328 15, 408 16,845 5,053, 491 43 2. 55 
Quarries (inside)...........-------- 247 47,802 39,278 | 11, 783, 467 90 2. 29 
Quarries (outside) ...............-. 265 27, 703 24,516 7,354, 841 33 1.35 
Total: 19198226222 oscce ec czdace. ee |G 5 2 ee By 028:| ooo 1E wcoe < 
Total, 1918... Gane 1,018, 642 | 305, 641,671 |........ 3. 45 


2 Does not include iron and steel industry. 
> Coal-mine data not available except for number of fatalities. 


PUBLICATIONS ON ACCIDENTS STATISTICS. 


A limited supply of the following publications of the Bureau of 
Mines has been printed and is available for free distribution until the 
edition is exhausted. Requests for all publications can not be 
granted and to insure equitable distribution applicants are requested 
to limit their selection to publications that may be of especial interest 
to them. Requests for publications should be addressed to the 
Director, Bureau of Mines. 

The Bureau of Mines issues a list showing all its publications avail- 
able for free distribution as well as those obtainable only from the 
Superintendent of Documents, Government Printing Office, on pay- 
ment of the price of printing. Interested persons should apply to the 
Director, Bureau of Mines, for a copy of the latest list. 


PUBLICATIONS AVAILABLE FOR FREE DISTRIBUTION. 


Bu.uettn 115. Coal-mine fatalities in the United States, 1870-1914, with statistics 
of coal production, labor, and mining methods, by States and calendar years, compiled 
by A. H. Fay. 1916. 570 pp. 3 pls. 13 figs. 

Bu.ietin 140. Occupational hazards at blast-furnace plants and accident preven- 
tion, based on records of accidents at blast furnaces in Pennsylvania in 1915, by F. H. 
Wilcox. 1917. 155 pp. 16 pls. 

Bu.uetin 196. Coal-mine fatalities in the United States, 1919, and coal-mine statis- 
tics supplementing those published in Bulletin 115, with a list of permissible explo- 
sives, lamps, and motor tests prior to January 31, 1920, by A. H. Fay. 1920. 86 pp. 

TecunicaL Parer 245. Quarry accidents in the United States during the calen- 
dar year 1918, compiled by A. H. Fay. 1920. 52 pp. 
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TecHNICAL Paper 252. Metal-mine accidents in the United States during the 
calendar year 1918, compiled by A. H. Fay. 1920. 113 pp. 

TrecunicaL Parer 256. Accidents at metallurgical works in the United States dur- 
ing the calendar year 1918, compiled by A. H. Fay. 1920. 23 pp. 

TECHNICAL Paper 259. The production of explosives in the United States during 
the calendar year 1919, with notes on coal-mine accidents due to explosives, and a list 
of permissible explosives tested to March 31, 1920, by W. W. Adams. 1920. 33 pp. 

TrecHNIcAL Paper 266. Coke-oven accidents in the United States during the calen- 
dar year 1919, by W. W. Adams. 1920. 25 pp. 

TrcunicaL Paper 275. Quarry accidents in the United States during the calendar 
year 1919, compiled by W. W. Adams. 1920. 66 pp. 

TrcHNIcAL Paper 280. Accidents at metallurgical works in the United States dur- 
ing the calendar year 1919, compiled by W. W. Adams. 1920. 29 pp. 


PUBLICATIONS THAT MAY BE OBTAINED ONLY THROUGH THE SUPER- 
INTENDENT OF DOCUMENTS. 


Butietin 96. Coal-mine accidents in the United States and foreign countries, 
compiled by F. W. Horton. 1913. 102 pp., 3 pls., 40 figs., 25 cents. 

TecunicAL Paper 27. Monthly statement of coal-mine accidents in the United 
States, January to August, 1912, and the statistics for 1910 and 1911, compiled by 
F. W. Horton. 1912. 24 pp., 5 cents. 

TrecunicaL Paper 40. Metal-mine accidents in the United States during the 
calendar year 1911, compiled by A. H. Fay. 1913. 54 pp., 5 cents. 

TrecunicaL Paper 46. Quarry accidents in the United States during the calendar 
year 1911, compiled by A. H. Fay. 1918. 32 pp., 5 cents. 

TECHNICAL Paper 48. Coal-mine accidents in the United States, 1896-1912, with 
monthly statistics for 1912, compiled by F. W. Horton. 1913. 74 pp., 10 figs., 10 
cents. 

TecHNicAL Paper 61. Metal-mine accidents in the United States during the 
calendar year 1912, compiled by A. H. Fay. 1913. 76 pp., 1 fig., 10 cents. 

TecHNICAL Paper 73, Quarry accidents in the United States during the calendar 
year 1912, compiled by A. H. Fay. 1914. 45 pp., 5 cents. 

TECHNICAL Paper 92. Quarry accidents in the United States during the calendar 
year 1913, compiled by A. H. Fay. 1914. 76 pp., 10 cents. 

TECHNICAL Paper 94. Metal-mine accidents in the United States during the calendar 
year 1913, compiled by A. H. Fay. 1914. 73 pp., 10 cents. 

TECHNICAL Paper 118. Coke-oven accidents in the United States during the calen- 
dar years 1913 and 1914, compiled by A. H. Fay. 1915. 28 pp., 5 cents. 

TECHNICAL Paper 124. Accidents at metallurgical works in the United States 
during the calendar years 1913 and 1914, compiled by A. H. Fay. 1915. 28 pp., 
5 cents. 

TECHNICAL PAPER 128, Quarry accidents in the United States during the calendar 
year 1914, compiled by A. H. Fay. 1915. 45 pp., 5 cents. 

TecunicaL Paper 129. Metal-mine accidents in the United States during the 
calendar year 1914, compiled by A. H. Fay. 1915. 96 pp., 1 pl., 3 figs., 15 cents. 

TrecunicaL Paper 151. Coke-oven accidents in the United States during the 
calendar year 1915, compiled by A. H. Fay. 1916. 18 pp., 5 cents. 

TecHNIcAL Paper 164, Accidents at metallurgical works in the United States 
during the calendar year 1915, compiled by A. H. Fay. 1916. 20 pp., 5 cents. 

TECHNICAL Parer 165. Quarry accidents in the United States during the calendar 
year 1915, compiled by A. H. Fay. 1917. 77 pp., 1 pl., 10 cents. 

TrEcHNICAL Paper 168. Metal-mine accidents in the United States during the 
calendar year 1915, compiled by A. H. Fay. 1917. 114 pp., 2 figs. 15 cents. 


» Google INIVERSITY OF ILLINOIS 


ACCIDENTS AT METALLURGICAL WORKS DURING 1919. 31 


TECHNICAL Paper 173. Coke-oven accidents in the United States during the cal- 
endar year 1916, compiled by A. H. Fay. 1917. 22 pp. 5 cents. 

TECHNICAL Paper 193. Quarry accidents in the United States during the calendar 
year 1916, compiled by A. H. Fay. 1917. 58 pp. 10 cents. 

TecHNICAL Paper 201. Accidents at metallurgical works in the United States 
during the calendar year 1916, compiled by A. H. Fay. 1918. 18 pp. 5 cents. 

TecHNICAL Paper 202. Metal-mine accidents in the United States during the cal- 
endar year 1916, compiled by A. H. Fay. 1918. 91 pp. 10 cents. 

TecHNIcAL Paper 206. Coke-oven accidents in the United States during the cal- 
endar year 1917, compiled by A. H. Fay. 1919. 19 pp. 5 cents. 

TECHNICAL Paper 213. Quarry accidents in the United States during the calendar 
year 1917, compiled by A. H. Fay. 1919. 62 pp. 10 cents. 

TecHNIcaL Paper 215. Accidents at metallurgical works in the United States dur- 
ing the calendar year 1917, compiled by A. H. Fay. 1919. 23 pp. 5 cents. 

TrcHNICAL Paper 239. Coke-oven accidents in the United States during the cal- 
endar year 1918, by A. H. Fay. 1919. 26 pp. 5 cents. 

COAL-MINE FATALITIES in the United States during the calendar year 1914, with 
detailed figures for December, compiled by A. H. Fay. 1915. 30 pp. 5 cents. 

CoAL-MINE FATALITIES in the United States during the calendar year 1915, with 
detailed figures for December, compiled by A. H. Fay. 80 pp. 3 figs. 10 cents. 

CoAL-MINE FATALITIES in the United States during the calendar year 1916, with 
detailed figures for December, compiled by A. H. Fay. 1917. 42 pp. 5 cents. 

COAL-MINE FATALITIES in the United States, 1918, compiled by A. H. Fay. List 
of permissible explosives, lamps, and motors tested prior to January 31, 1919. 1919. 
6l pp. 10 cents. 
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